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(57) Abstract: When light enters a photodiode (PD), charge the amount of which corresponds to the intensity of the light is gener- 
ated, and the level of the amount of charge is determined by an amount-of-charge level determining circuit (20). The capacitance of 
an integration capacitor section of an integrating circuit (10) is determined according to the determined level of the amount of charge 
by a capacitance setting circuit (30). The charge produced in the photodiode (PD) is accumulated in the integration capacitor section 
of the integration circuit (10), which outputs a voltage corresponding to the amount charge accumulated. When the net intensity of 
the background light is high and the net intensity of the incident light is high, the capacitance of a variable capacitor section of the 
integration circuit (1 0) is set to a relative large value, and therefore the intensity of the incident light is determined without saturation. 
When the intensity of the background light is low, the capacitance of the variable capacitor section is set to a relatively small value. 
Therefore the intensity of the incident light is determined with good sensitivity irrespective of the ambient condition. 

mm^i 



'04. 2.24 



HI 



SEARCH REPORT 



WO 02/12845 Al 1 (1111 IIMII1I H 1111111— PTII 1H Hill [iilHilH IHH Ml] IHIID mi HH lllf 

LU, MC, NL, FT, SE, TR\ OAPI ftVf (BF, BJ, CF, CG, 2 K&^ftOJBSISI-OUr l*» SSSSBfr^tl-S 

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). QPCTiSMv KDglSKiSKSJVCl^-S r=i— K£ft§f§ 



(57) Sift: 

^;i/fcS-3^T&St9:;£ll]&3 0 tc «fc D&#HH£ 1 0 ©&#^«gfl©^g#ia5t 

^^a®tc««$nT>c©^^nfcm^©*tcji&c^©mffi^ai*^n5c 
usbfe#& < ±it(DAmytmttfi*:%^m&iz^ mft®& 1 o © rt^msp©^ 

< ±fc<DXm%®&.1fi'bZ ^»#fcfck &#ls]8& 1 0 © RT^^ggB©^SI± 



WO 02/12845 




PCT7JP01/06699 



imam 

£©:&*fcmg©&H#3i^©fcLTMi^ftSo 

C © «t 5 &3tetfcfcB«SfcJu CMOS ftflr fc: «fc t) gBg?" £ £ ^RTiM'C: * o Tx 

^ns&tij3v^x mm&«Et=*tft-rsfc«)©^r^^^^©««**M-r*^ 

20 fll&tix iSciK r S. L. Garverick, et al., "A 32-Channel Charge Readout IC for 

Programmable, Nonlinear Quantization of Multichannel Detector Data", 
IEEE Journal of Solid-State Circuits, Vol.30, No.5, pp.533-541 (1995) j CI 
©J:a«C^iB^fi*^UTV^5o 
m$M Kl&^T fcfcx ^fi TO©******* 1 T > /(DAffi^Sg^FI Klft » ft 

25 fe^Ifil^^^-rs^ttS^g^^ft-rVNSo a^®S&(i:x ^WlJH^fefcH 



1 



WO 02/12845 



PCT?JP01/06699 



So 
o 

2 



WO 02/12845 



PCT7JP01/06699 



^ftwoymnimmt, ymmk^co a* fcjfc tfc n ^m j %-^x± $ 
^ ^ > $; ^ss^-r & z t * « o 

awt^/j^ ^ © T?*»a«7 k &ffi3ft&4H& a/d mm&ft z. =& < x & =t v ^ 
^3!*jKt»^v>T:A/D^ife^©^«¥tM%«ijffli-r§<fe©TJ±>&v>fc» N 

CO«taS:A/D*lft^©©«|j*H:«ioiP#^.6tLSo 

*s * momMwmmftvwi&m buib^miiis&© tts* t/s miba tB asbt? 



3 



WO 02/12845 



PCT/JPOl/06699 



S*^ #J©$i^LT. A/D§£^®#> (A) ^tti^O^^^^n 
zmft^th, (B) ^I^S&^Hi^tit^lLfem^ds^^^S^^^M^^, 

tuiBaE^ ^ n *s $ izwm $ tbfcm^f vxmgz n & WLWcom* * /1 ^ $ . 

Hfc. Sll©*^^L-C. A/D^|^!# N (1) ^/±J^©^fc@^^^ 

^^tuiBmis© i'j ^ ^ * -.©«^f ©^a b m mftmrnzmm? v * » 

U ^iR£ftfc^^>^S£fc N Suf3^SMM©W{c:^oTHul3^^i'^^ 
* £ m^f *&WjT 3 & © £Pi:f3 £ i: ifix § £ » 

a/d ^©^tia £ -r^mis^ © ^ d ^m-^mtM^mia 

^t«^if,ti§ 0 ^©^©^ai^g{i> (l) Ai*Lfc}fe©5ilK£jfr> 

bfe*©«^f^B^Ltt5^-rs^tt5*^^s (2) m-Mjfi-ss&x&zm^mffl 



WO 02/12845 



PCT7JP01/06699 



osfcjfebfcttosBE^mA-rsst^iaKfcs (3) ^mjit^T-^Lfcm^© 
i/^;i/*ipj^"rs«Mi/^;i/*i^iaM&fcx (4) m&m&K&vr % mmmwift 

£©3tetfttH£«fcJ:*u& ^m^^A»bfc5 l 6©^jS{ci;5Dfc«©m^f* s 

«©s»jwr*3*i** 

^ «^lBie©TO$SA©«BJtl^^»«:lt[K:M$nN ttJ* 

mffi=m^fs/^*T-s>s©-e. «w«©*fl3fc»-r*«E©*fli*«fi< & iu 



WO 02/12845 



IPCT/JP01/06699 



T-&!K (2) A/D^£&|5]E&fc^ nJkLt© try h&©7=^*;WI-^£ffi;fr-rs, 

0 1 t±*iuii0g«stc«s3te^a^* 1 ©«ti»*^siTf a&So 

0 2 tt#^flB^jgfcffis3te*fca«e 1 ©a^iass 1 0 „ mftm\s*ww&Bn» 

2 0 RxmMBt&MBi 3 0 © [hIB&EIt? * 5 □ 
03 Att^^^mi^S^I&aj^gl©^ h®S§2 0 0©Witj&5 o 
0 3B;&tf0 3 Cfcfc, ^>7M1K2 0 0^e,tB*^tbS5 i ^^;i/«-^©2o© 

n ? — > ^^-nat? & § o 

i4A> 04 B N 0 4C\ 04F, 04G S |4H, 041, 

0 5(i*^e^^fc#^^tB^gl©^7 MUSS 2 0 0fr£>£itfj£*i,£ 1 2 

m 6 {±5ii0^fgff^{3^s^tH^a i ©im^st&So 

0 7 s ^m^a i ©«^n]{^ i o , mfemm 2 0 mt^m. 

i8(±A/D^M4 O©HM0-e&So 
0 9J±SiJ©A/Dgd&[I]]£§4 O©H]S§0-C^)So 

6 



WO 02/12845 



PCTAJP01/06699 



mi oB^-ff^swi 2 0(Dmm%7jk-t*j ^>^^— h-r-abSo 

lfck IVHi (Mli2W±©It) ©^.ny M0O,~lOO M , *s~7 MH8&2 0 
0^M®KH{^3 OO^ix^o Mfl©a^^ HOOrl 0 0 M ^ix^n{i. 

g&l 0©A#^^£nT:j3!K ^V-KW^^Cd$: 

hiss l o^m^sv^;i/*j^isi{^2 o^ti^tu-Nm^i-^o ii4>t*c 

vt^l£*iTV^©& N 3S#HIi&l 0©A*^^c:^^tLfeBai^>^) 5 *b•rv^^^: 

=s-j.-^ h i o o m ©^ni^i of±, ^*#w^T*&3«#^s£B£;£bT 

33 tK "7* h^W*— KPD-CfS^bfc«ffi*«^&««PK:«StbT. £©^« 
bfc«Sf©SfcliSCfcffi©«E*A/D*«IIalB&4 O^m^-T^o h 1 

0 0 m ©^Mb^;i/*J^IPjm2 0i±. 7* h^t-KPDt«bfel^fl 

7 



WO 02/12845 



PCT/JPOl/06699 



(U^JI) fcifilSU C0fl«0li)R**tl«ll/^H»L e ve 1 

*£*bfcm£lfgl^;W&#L e v e 1 £A7j U «^HIg§ 1 0 
»f1*©ll*&K:$fc:fc-=>-t\ TOil/'-vWg^L evel fca£-3WT*#l§I& 10© 

*^JK8J©«**ia^'rso mo o b ©a/d*ii@b4 oj±, « 

is? MUSS 2 0 0«u #a-5) MO 0 m <DA/D^|&II|S§4 0^6 yf=- 

1 0 0 m ©«fif*l/^l/*|^HIK2 OfrbX-i y^SW 62 £^bTM&£ffi;*j£ 
*ifc*fill/^^L evel *4XAt«, ^Ut, S> 7 M§IK 2 0 0 i±, 

sw 52 . xv. ^(umi o^ortfflst***^^ ^^^ti^tiomm^m-t 

*«W»«tH>t7«o &:fc\ EUT?fck »JfflIIaIB&3 0 0*e,-f6©S3RiHif^si 

s§ 2 o » v^paas^iHiss 3 o © igg&Ei-c & 5 » 

h 1 0 0 m ©a^mg§l Ofck 7>7A 10 , »fSW 10 -SW 1S s 

8 



WO 02/12845 



PCT/JPO 1/06699 



;v>* c f 12 ©^g£ D;*:£i%o 

3 00iP?» mjjZtifcm 2'J-fey hM^R e s e t 2 SWU^f^ S t 

sw 13 i±, ssr^mssi ifrt>tiiijgtitc:Mimm-^tem-3^xmm-?2>o 
mfi-mmi ojz^x, yfsw n wsw 12 ^f,vc^t^>^ cf 1 

£cL-y MO 0 m ©«#Ml/^;v^[HI^2 0i±. ib^0K2 1. ilSfe 
@S&2 2 N NAND0g§2 3 A N D [Hi® 2 4£;frLW&o Jt^@m2 1 

m&\±!Wi=? &wmm. ^ ^;^j^hii^ 2 0 <dx.±h® h&mztix&t), wel 
mAjimttmmmmVret&wimgtix^Zo ^vx. itmiB\m2 mm 
»ix^;i/^n]g&2 0 (DAjjMomtiLtgmmmv rei t^^hitmvx, mm 
s \y ^jvm^m 2 0 © xji$M<Dm#L(Dj5&*. § v {±fiis l <owm 

9 



PCf/JP0 1/0(5699 

182 lo^«XAi||?fcBifti$*L*afiJp«£EV Pef H: N erF©5«<D«k5fcK£ 
V ref = (Cf 12 -V sat ) / (Cd + Cv) »-<i) 

NAND06&2 3{±, it$£[Hm2 1 SVNANDEK 2 4*^**1* £ffi:fc£ 

N ANDHJS& 2 4», lfc31S3fc[I15& 2 2^NANDIUS&2 3**i**ifr&tttfi 
3*tfci&TO#&A37U 2o(Z)^S«#OilS«*itmKfebTm*t- 
£o -Tfcfcfc. NANDIa]{^2 3^^NANDHIj82 4{± N J£jj£H|jg 2 1 £> tti 

jgfil/^M^Leve 1&NAND0E&2 4 J: bffi^-T 3 C 
tt&«II3& 3 2 |± N Mfllf 3 0 0^^ffi*^ *vfcH§ 2'JtnffRese 

t2 ^ m^Mu^m^mm 20*^ mA^^feifii/^ifL eve i 



WO 02/12845 




10 



WO 02/12845 



PCT7JP01/06699 



mmmmm 3 3 & N 3 0 0 ^ e> tutm 2 u -fe y hm^-r e s e . 

^UTs ^@SS1 O07^^fSW n lt ^g^HI8&3 0 ©ife3l*n[s]i& 3 

B2SW03 Cfck S>7 MI1S&2 0 Ofrb&JiZlx^i?* )\>m^(0 2o®;^- 
>*^t:EI-e*So WTT-lt y h 1 o o m ©«#[H£& l 0©=^;^* 

Cf n O§g^t^^Cf 12 ©^fi© 1 6 (=2 4 ) §ttSo £fcs 

M 0 0 m ©A/D^j&[H]f&4 0#8 try h©7^*;Ww-*§-D 7 ~D 0 £m* 

5^:7 M3SS2 OOit 1 2M©-kb^* 20 1-2 1 2^^b-CV>^ 0 d*b£> 
tV^201~21 2^ti^tif±s AAAi?MB^i|?StU 
«Sr*l^;i/*|j£llft2 O^^tfJ^^tvfem^fMl/^l/OTL e ve 1 ZXtlT 
SSS^&fc^L-C^So ^bts -feU^* 2 0 1~2 1 2^aveftJ±, «flf*l/ 

l/^P&ffl^ig^fcffiifcU IMl/^HfLeve 

#£>m:fc<**ifc 8 try h©7^*;wt^©5t>t;y FD^BAM^A*t 



11 



PCT/JP01/06699 

fr£>m;>j£*ifc8 try h©^*;Wi-^©5t>tr y hD 2 $BAAJf?fcXAt 

-So 

fr£>tB±£tifc8try YOT&*]W&*Z<D5%\Zy hD 3 $BAM?fcA*t 

So 

-fel^* 2 0 A/D^@S§4 0^5>m*^tife8 try Yco^J^^m 

■^^2 0 6fct> A/D&&III&4 o^e»tB±^nfe8try bo^^jvm 

-#©5*>tfy hD^AX^m^X^jU Ky>D s 4BA*«?tA*t«. 
•fel/^^ 2 0 7fck A/D^miS4 0^^ffi^j^tifc8 try h©5F*$>*;ufl| 

-feV** 2 0 8& N A/D*ift|IH&4 0A>e,a^^tifc8 try hOri?^;i/i 
#© 5 *> tr y h D a §AA»fcA* U «±{ft tf y h D 7 SBAA»?CAA 

-fel^* 2 0 9li, A/D&&0IM O^ffi^ftfcS try bCD^^Jvm 

So 

-feU**2 1014, A/Dft»|iIJ»4 0A»6aiA#tLfc8lfy h©^*;WS 
#©3£try hD 6 ^AA^?fcA*U ttH/^LSBA*J|?tA*t 

-fel^*2 1 1& % A/D^ifiS4 0fr&titfjj*aifc8 try hO^S^tfB 
#©3t>tfy hD a *AA*«?fcAAU i!l/^L$BA»t:Ai;t 

■feU^^ 2 1 2fck A/Dj£^[h]E&4 0*6Hi*$iifc8 try b<Dy*S>*jvm 



WO 02/12845 




12 



WO 02/12845 




PCT/JP01/06699 



e l&mmi''<)]sH.~C$>2>£%tel£^ 1 200-fel/^* 2 0 1—2 12Mt5 
5 S/7 h[U£&2 0 Ofc^ 1 2 try h©^#;W8-§- (D 7 , D 6 , D s , D 4 , D 3 , 
D 2 , D„ D 0 , 0, 0, 0, 0) 1tmt>TZ> (l23B)o 

— ^ IfiI/^;i/ifL e ve 1 #8&3il/^;i>LT-&3 £ CL©^^ 
h0SS2OOJ±. 1 2tfy h©^^^;i/M-^ (0, 0, 0, 0, D 7 , D 6 , D 5 , 
D 4 , D 3 , D 2 , D„ D 0 ) ^ffi^-TS 0H3C) o 
10 £©£5^ 2/7 Ms]j2&2 0 Ofcfc, A/DStifelllEM 0 ffi^^^fc 8 y 

h©^2;*;W!-^£A7JU l^ll/^I/«^L e v e 1 tf»ll/^Ht^5 
SfcfrHJB&l 0©^/i2^ C f n fiOf C f t a *fi^ii0§l0ii: 1 6 
(=2 4 ) fci&Ufclfy hft^tt^S^/l/OTfclff-ttfl/tN 12tyb©r 

15 *IQ^«lfc«S3tetfttH^Bl©ttf^t:ov^lttBli"rSo 134 

B. 04D. I4E, 04H. S4 I, 04 J N 04 

«P*lt.ltt«rt:tts ®J#0fi&3 0 OfrZmiJZtiZmi U-fey HfEes e 
20 tU*2'J-fef hM^R e s e t 2 Xr^dMWfiiSwOT Start *Mti 
fcfca&Sl/^l/L-Cfc* (04 A, i4B, l4C)o l^-f FP 

Dfc^£ftfe;*>f y^SWfcfc^TWVvtV^ (04D) O 

mMt 1 iz, Mffl®m3 0 Ofrbt&ZiZtiZmi tf-fey MfRes etlS 
Tfim2V*vhm^Reset2*MtiifimmU'<J]'K£i$2> (04 A, 04 

25 b) 0 dtb^^Ds^iiigsi ocDmmmmmi lfrbmtiisnzmmm^&mm. 

KMfcftD> g?*S3£ElE&3 0©H3SIhIS&3 2^t>'3 3 ^tb-etl**e> ffi^J^ 



13 



WO 02/12845 



CT7JP01/06699 



sw a2 ^n^eti*sgg tt, =jw?^* c f x ,xvc f 1 2 ^tb^ti^«^tvT 

tt* (S4H)o 

^©^. mmt2\z^ ^2 U-tey hM#Re s e t 2*$18fSl/^;i/Li:3feD. 
Sc#Hlii& 1 0 ttffMMttfftP pjf l«ctt«S & 3 (E34 E) 0 

V video = (I.h-T lnt ) / (Cd + Cv) .»(2) 

+t/^^Cdfe:fi^nfcif(Z)fZ?S5o m^Sl^;M9J^|gig§2 OTIt 
ifc«liH»2 ItiD, ±S3©A^M^mflEV vldeo t»^m>EV ref i;ds^:/jNit 

NAND0B2 3M2 4fc«t^ ^©jaftlif**^ y 5=-^tlT. NAND[hIJ1§ 
2 4<ti)x 7* h^W^"- KPDT^£bfcm^©l^;i,£ijyj^Lfc^Jil£gli^ 

14 



WO 02/12845 



PCT/JPOl/06699 



^rll/^/I/ftLe ve l&m*i£tiZ (i4J)» 
fcU X*f^JS^^<s «?Br*l/^;v*J^lH]BS2 0^O>dtjM^«BEV vl 

^UT. ^M^HIB&3 0©i|3I*n[US§3 2 2>5.m±^tb5Ha^iilfeSU^ 
£Sifc£|n]S&3 0®g&£*D[eI&3 3^^ffi±^nsHS«-^(imsi/^ 

MUl^ 3 0 0j^£W:*3ft**^W*&Jt**#-%S tart OglV^Wis — 

dtLic:«i:t), ^®SS1 Oo^-r yfSW„#-IS!t&«fc||<, 

h -T int ) ©I^t;v>^Cf nfcWRSfu St^EBSl 0*&a*^*t 
£mffiv 0 fcfc. j^T©5£©«fc"5fc&s (0 4K) O 

V c = (I sh -T int ) /Cf n -(3) 

^b-ts ^©lEV c {is A/D£iS*|IIIfr4 OfciDr^^ (D 7 ~D 0 ) 

-is, xm%sm&ifi'bis<^ mffimi"<»mfe®&2 o^©A^MiEv vi 

■^■{±iifSU^;i/L iiSil/^l'i^Leve 1 ttffiflffi 1x^/1/ L £&3o 

^lt, ^iig^HI{^3 0©MSfalUI^3 2 2>t,aj*^nsift3S^H:l&31U^ 
M^ot, ^HIS&l Ocd^-T ^SW n l±|<o ^fcs $«R^IbIK3 0 

15 



WO 02/12845 



CT/JP01/06699 



^Mteu I£t£ft/jN£&ffi©C f 12 £&£ 0 Raat 5fc N 0J|l08&3OOiP?)aiA 
3o dtL{cJ;D^ ^HJj^l 0©*>f yfSW 13 *5- ISl:^ici< 0 y 

sh-T int ) otfifjiw^cfutssi^ ataiiij&i o^e.m^^n 

V c = (I sh -T int ) /Cf 12 -(4) 

^bT\ i®SEV c l±, A/D^|felHliS4 0fc<fct)^*;Wt# (D 7 

~D 0 ) tgmatiZo 

^©^s &Mm&3 0 0 fc: «t D ffiffl^tiXgr^-— y MO 0 m ©^>^SW 61 

»vsw. 8 A»is^fcHDN A/Dgzm®m4 o^mtj^fit^v^^m^ (d 
v ~d 0 ) mm^^m^M^2o^y)m±^n^mn^\y-<-)m^-Lev 

e 1 til ^7HilK2 0 0tAAt*. ^ LT\ lti^;HfLevel 
#lmSl^;i/HT-&tU£ N 2/7 MUSS 2 0 0 izX±lVtz8 try h^S^l/M^* 5 
4tv htfffrtfUlif £<VT> M1IS&2 0 0 «t D 1 2 try h^SWHW (D 
7 , D 6 , D 5 , D 4 , D 3 , D 2 , D x , D 0J 0, 0, 0, 0) Wmjj2ti& (M 
4 L)o — 75\ «ilf«U-^;HS-§-L eve 1 #froSl^^L7r&:ftfcj^ h®S§ 
2 0 0CAiJbfc8ts; hT^yVHt-^^tftfc 4«f© 0 tmUaZftT, h 
E»2 0 0J;t> 1 2 try b^yVWt^ ( 0 , 0, 0, 0, D 7 , D e , D 5 , D 4 , 
D 3 , D 2) D„ D 0 ) &m±i$ti2>o 

16 



WO 02/12845 



PCT/JP01/06699 



(-<h&fc*K ®gfll/^V«tL e v e 1 »Il/^Hf fe^l^) fcfcfc, ^ 
#®il§ 1 0 cDpT^^CD^{iJt«t^^^fiiC f ! i £:& 

#3S^»fc«*3te&fcH«« 1 T*fcfc. «#®g& 1 0 (D*v n*,*? Cf u 
0SltfW^Cf 12 ©§iO16 (=2 4 ) «T?*SfcU A/D^ilel 
g&4 0#8 Cs> h©^^^;i/M^tH±f 3fc©£U lifc. 2/7MIIB&2 0 0 

HI&l OO+t^^ Cf „0«tm^^Cf 12 ©^S©2 n {g (nfcfcl 
WJt©Sifc) T?*SfcU A/D^i&[ll§4 0#n^±©ty btfc©^*;Wg 

7J»3MSEfc*r LT^tta^frS & © i: ta Z o 



17 



WO 02/12845 



IPCT/JP01/06699 



2 0^f>tH^^tLfem?^gl/^;i/M-^L e ve 1 ££A7JbT. ^©^, 

o t> mil £ tife mflE & atj lta/d ^t&t- s 1 1 $ m^fs v ^;imfe® 

h 1 0 0 x ~ 1 0 0 M ^Mtl&W&<D7*yy-(lr- KPD^qfr^^) 
oT, m^©^^- h^3l--h-PD^2^7clB^!J^tLfe%©-er^D> 2*t5«* 

i«io*^©7^D^ft (maE) #atj£*u ^©^d^m^-©^^ 

^^*J^^«lHlg§2 ^H]E&2 0©ffi7JfCJfobfc#$gt^A7j£*ifc 
7t D t^r^^ Mft^tS A 1 0, 4 0t£ilf;t£&© 

^0^2 0{C{i^m^PD©ai7J{3J^bfe7'^-p^M-l-/bSA7J^ 

18 



WO 02/12845 



PCT/3P01/06699 



*u ztiizm~3 < a/d ad^ma io 5 4 o © Affiftflfli taot a/d aetsiaw^ 
n*w^#cf u . cf ia **^T>rA 10 ©xffl*«HfiBfca»ijisi* 

Cf UJ cf 12 ©^^M^iS^t-^^iS^HI^i:^^ ; i>%©"C-feo-Cx _t 
S£ © J: o lc ffijfi fc ^ i- 5. v ? ^ > s> * ^ * * ^ ^ ^ * s & ® * "=> fc ° 

— jRtc^ m^m^/^*©^*^^ bfe^oT, x«3ttai*©iiinfc 

Mitf/h $ < & t) s aafe©#»t&l*4£ < * £ #s AMim&ifi* S < T * ffi^m 

^fcg?M£<£T£-er££:. SM©^bfctt*-*«#iaB&©ttl:fc*EE 
©»#:*£ <&tK ^©^ti^^<t*^^i:* s T#So 
0 6 {±SiJ©H»^t:#S3fc^ai^{l 1 ©«>»#fifciaT!fc&o *^fe^©^6 

Jtt±R«feT53&V^-e*'«. *2©ffiaj*tt«^liIKl OOM^HjeT?**'^ 
D fcA/D£milB&4 0©A/D^m^«?tfe^^^-5 l/>S>#ffl»Wfc 

c ©^ttms *> ±M(omsmm ^ y&kmgtn t mm-c & d > a/d 
a) M^ns^ ^hib&2 oii^tfem^cai^i-^cfe^D^m*© 

19 



WO 02/12845 



CT/JP01/06699 



mmx- xi3 2 ti ft t ± n vm^ Mm^ t^ts 0 

£©A/D^g|©#8?fgfcfc, A/DtiO^t^ y^UV^fcttfflS-TSW 

:^n^M##A;££;ftS«|S]S§2 0Tf©i^U *JJ&II&2 0©£ttfj 
^ffi^ : ?PD-N©AIJ3te^3& s /J\^V^m^-fc:{±*l^lllS&2 ()-£■?•©& 
&%3A^ C©«^ A^^JK*si£v%©-e^Mfi<JK:{iiS^fi!l{±A y /D^!g|^ 

±3a©«t^« £ mffitz, mMmm 20c j±^m^? p d <om± & & r 

«£*©«£ 5 fc^ ^^^^Wb^nfceWfe^ffftfcafetSv^A/D^gi^ 

0 7 «±*^fite^)nt:« § ft&w^s 1 (Dmfi-mm 1 0 % mfe®& 2 0 strng 

hJtStbTs «I3S&2 0©tH**s«f^|SIBIl 0^A±f^ns©7!{±^<s 

20 



WO 02/12845 



PCT/JPOl/06699 



ui/m^ (Sff) Itt^^i/* 4 OX^LT^7>74 0 AOEMXtJ^ 
i:A*^Ji5 0 ^-^^>7°4 0 AcDA£tS*^^^{^^^^^^ Cma i n# 

*^>>*£^£;h,fc^mCma i n«tS^-f y^SWC^^tnSs 

^-^-7'>7°4 0A©tB*^^{±. ±^rt/^>^ Cma i nUIl^fifel^ 

ma i ntcm^^nfe^M^Bf^ffiJ: D &M4>-T3 itm&4 0Ba©A* 
S>E©|g^^*^«HV c o mX t» ^{gT-r^CD-t-. £fcl«4 0 B<Dft±WE. 

-Y y^SW 121 ~SW 124 ^t)ifcS £5£M$1U ^f-w^* Cma i n 
Sfr£irt^<o *#|-£fcfc. i'J J P^/^^^C slll ~C sll4 i:C sl21 ~C sl24 

21 



WO 02/12845 



'CT7JP01/06699 



Cm a i nfcMfSftfcfcffif©— gp^Hl^r^/^^ C S1 14 fc#S&U Jt«ES4 
OBA©x*lfftffiTU lo©t:y h£ rij tcfii^-TSo T-teohT 
fh*i*t5fc»^ ^ffSWmiftfitttVref 2fcSB»U £© 

©tr^h^ r 0j ^5t^-r^ 0 j£CF, IUa^Jlf^{3#x.ai«=ff a ^ d© 

ainfclt^tifcTO&tU LfrSSU ^^m^l 0if^^(DT ±U if 
(MEL) KUtMbfcTO^^^^^^^Cmainlc^-rSo «|i]iS2 0^ 
&fcfc> ^ftiOtSiEVrefl, Vref 2*«fflt5fri:5*©W7 
-fy^SWllO, SW1 2 OtdA^^tL^o V>-rtl©#^«£E%*Jffl-r4iPif 
o frlt&fe-r S*J^EE& 2 0 ^^sis^ms& 3 0 2p & S 1 , S 2 fcfc x 

SI 10. SW12 0m^ti5*)©i:tSo 

si2i^C sl24 ^#IiffV r e f 1 tCg^qrt&T'&S 0 ^^mE^V^ft*. 
AM3te3fiS*«Wv>»^O^r©#j|8«E V r e f 2 tt % WmBM ref 



22 



WO 02/12845 




PCT/JPOl/06699 



$ns®^niisi o^. ( 2 )j»«-iHiK i o©m*fcjt!«ibfc««f^»i**b*=fe 

Csihj C sll2 a C S113 , C S114 (C S12 1> C S12 2* 

C S123 , C S124 ) S«©I^f^^C sul1 C S112 , C S11S , C S114 
(C 8 iai. C SX22J C S123 , C S124 ) ^0®?Ogi^WliiWg«r 

$Jj£III8&2 0©ffi#fcJfeCT6Wir^^*C slll , C S112 , C S113 , C S11 
4 (C S121 , C S 1 2 23 C S123 , C S124 ) ©M^rfcMt^rtfe^WW^iftJfe^Ju 

M^OMO^i^^^S^^ C s ! 1 1 y Csii2* C sll3 a C S114 (C S121 , C S12 25 C 

*I^IhIK2 0©fcH±j£*^T. A/D^&ISj^^#^t&©ilg£fToT^3 
ffl*©ffiMW<^*C slll , C S112 , C S113 , C S114 (C 

si2i» c sl223 c sl23 , c sl24 ) (Dwmzmn£tizmjE&mfemm2 o©ttj 

A«tt^U ||^/t^C 8111> C S ii2» c sll3J C S114 (C S12 

i, c sl22J c si23 , c sl24 ) <Dm*icwm°si%-&mffim.*mMLT^2>o 
tizt, gtiW3o©»nj;^T, a^t/^ic slll) c sll2 , c s 

us. C S114 & N #IiEVr e f 2 fcg&feqrtBfc&So St*^ ^tb^tb© 

ito^ #jj£Ihii&2 oa>£©m:*7S 2 ti^w ffswi 2 o*sgaK$n 

Siu ^aM«3 OOlJflKio^ IiJ=¥^^^^PC sl21 , C S122 , C S1 

23 



WO 02/12845 




'CT/JPOl/06699 



^ Cma i n*f)TOf §iffl»4 0 C#_t$&© J; a 

Ell OARXtmi 0Bi±, SW1 2 OGDmm^mT^^ 

hX'&%o mz.&, xMft&m&^m&s d*i£0swi 1 o, 
swi 2 ozmmt i&t>mmt 2\zm-fxm\^t^ p&ku l***^ mm 

t 4mtSWl 1 O^imufct^ItEVre f 2 ^MRTti^irSo 
#IlEVref«f#iili, a^mBEVc o mhcDMfcJSbTgiJ^-w^ 
^C slll , C S112 , C S113 , C sll4 (cm^fA s ^Rrtgi:=5:?), 

—lis xmymmm^^M^zi^ #itBEVre f 1 &mm-mm£.-tzd 
tx-, m**;^>*mc sl21 , c sl22 , c sl23 , c sl2i izmffiPwmBjm£te 

Kiot, (2)a^mmi oom^tit^jbfeiiw^^ns^^^^^c 

ma i ru ^3rir^>* Cma i nteWm$tifcmffilfi&m^XWmgih,2>mk 
©IiJ*-i^^C slll , C S112 , C S113 , C S114 (C S121 , C S122 , C S12 



24 



WO 02/12845 




PCT/JP01/06699 



*rti/*m (mm. c slll , c slI2J c sll3 , c sll4 ) *aaRu mn^ti 

5 fEVref 1, Vref 2^ ©#^mffiV r e f -C&S^hs M'J*^ 

ii2» C S113 , C sll4 ©^fi^, ^tvetlCp, (Cp/2K (Cp/4), (Cp 

/8) ^la^iat^^i'^* c sl21 , c sl22 , c sl23 , c sl2 

4 ©g«&, ^tb^Cq. (Cq/2X (Cq/4), (Cq/8)l!^,m 

io t>s Cp^Cqfcm&Sfil-e&So eic:-t?{iCp>Cq^afe^i:-rSo 

#IlEVref 2, Vref ^bfxfci^M^ ^-Bl^-W^ 

±f3©tHliSi:m^ AJitft3iiJg#^*§1§i\ dtl^CDSWl 10, SW1 2 0 
15 *mmt Ifr^Mt 2£frttTK!Cfc^ bfr&^s B#£!lt 4J^^S 

Wl 1 0%&mir%Z£X', ^-*©^MCp©giJ^^*2¥C slll , C S112 , 

c sll3 > c sll4 *&mnfmt.irz>o m3r^^^*mc slll , c sll2 , c sll3 , 
20 — ^ AM%$km&m^m&. mm 1 4 s w 1 2 0 jtwm-t* ^i:-e> ^ 

— *©^fiCq©glJ3r^,^>^C sl21 , C S122 , C S123 , C si24 ^fflqrtg 

ii-r^o i+t;^fc sni) c sia2 , c sil3 , c SU4 cf«t§5ifi 

25 §0 



25 



WO 02/12845 



'CT/JPOl/06699 



3tt#©*6H£lJ£fc3te|fctfi^e 0 

t-5A/D*|feiai&*Mtii^Se:fc*^ai:^a|»^©$gH^2SfcfBttCD3fe 

5 . tm&ia&mtm i&mxi±m2&mizm^mx&^xR-Dmm 

3ffl£i3*603fe|fcfcB^8o 

6. H9fBA/D*JSl#©tts 

^^*a^nfc«^^it,bT^^n^^©Mij^^^^^ N straB^^©iij 

5 ^S©J« * WT S A/D ^HJE& £ ^x., 

26 



WO 02/12845 




PCT/JPOl/06699 



^mgrnzmfe? z&smzmm t z^t t -r s ymtumno 



27 



WO 02/12845 




PCT/JP01/06699 




2/10 



WO 02/12845 




CT/JP01/06699 



m3A 



IEI3B M3C 



200 ^ ! 

'1 



De 



Ds 



D 4 



Da 



D 2 



Level 



212 



211 



210 



209 



3_208 



207 



206 



205 



204 



203 



202 



201 



Dr 



De 



D 5 



Da 



Dz 



Da 



Di 



Do 



0 



0 



0 



0 



0 



0 



Da 



D4 



Da 



D 2 



Da 



3/10 



WO 02/12845 




PCT/JP01/06699 



t1 t2 t3 t4 t5 



H 
L 



_ H r 

0j4A miV-bvh <I-s§-Reset1 

I 
I 

0/4 B » 2 U* » h ffi#Reset2 ' J J 

0I4C w^raism^s^start 

0J4D PDlc*«S*ifesw 

04 E «»0i^io©swio 

01 4 F wa-ms&iooswn 

04G m^m^oomz 

01 4 H «#ls]S&10©SW13 

0141 

04 J «fflf«l^'<*fll-»Level 

04K *»H»10* 



n j- 

17*3 i 

:Jn 
-41 



WWUtJI^JSEI^O Vinp 



H 
L 



V video 



n 



n 



Vc 



- {P7~ 00,0,0, 0,0^ - 



4/10 



WO 02/12845 




CT/JP01/06699 




5/10 



WO 02/12845 




ICT/JP01/06699 




7/10 




8/10 



WO 02/12845 



# 



PCT/JP01/06699 



t1 t2 t3 



AD^miE]i&<Z>SW110 _J j 



mioB 

AD^&@ii&CDSW120 _J [ 



10/10 



int: 



NAL SEARCH REPORT 



In^Plo 



In^JpRonal application No. 

PCT/JP01/06699 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl 7 G01J 1/44 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl 7 G01J 1/42-1/44, G01D 3/02-3/04, G01D 5/24, G01R 19/00-19/32, 
G01R 29/22-29/24, H01L 27/14, H01L 31/10, H03M 1/00-1/88, 
H04B 10/00-10/02, H04N 5/222-5/243, H04N 5/33-5/335 



Documentation searched other than nunimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kdho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kbkai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



1 Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 

i A 


JP 5-291955 A (NEC Corporation), 
05 November, 1993 (05.11.93), 
Full text; Figs. 1 to 6 
Full text; Figs. 1 to 6 
Full text; Figs. 1 to 6 
(Family: none) 


1 

2-5,9-10 
6-8 


Y 
A 


JP 9-51476 A (Hamamatsu Photonics K.K.), 
18 February, 1997 (18.02.97), 
Full text; Figs. 1 to 6 
Full text; Figs. 1 to 6 
& US 6201573 A 


2-5, 9-10 
6-8 


A 


JP 10-153425 A (Inax Corporation) , 
09 June, 1998 (09.06.98), 
Par. No. [0019] to [0027]; Fig. 5 
(Family: none) 


1-10 



Further documents are listed in the continuation of Box C. £j| See patent family annex. 



Special categories of cited documents: 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

M &" document member of the same patent family 



Date of the actual completion of the international search 
30 October, 2001 (30.10. 01) 



Date of mailing of the international search report 

06 November, 2001 (06.11.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



inte: 



TIONAL SEARCH REPORT 



tional application No. 
PCT/JP01/06699 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages. 



Relevant to claim No. 



JP 2-288709 A (Mitsubishi Electric Corporation) , 
28 November, 1990 (28.11.90), 
Full text; Figs. 1 to 3 
(Family: none) 

IEEE Journal of Solid-State Circuits, Vol.30, No. 5, (USA) , 
Institute of Electrical and Electronics Engineers, 
18 May, 1995 (18.05.95), pages 533 to 541 



1-10 



1-10 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



PCT/JP0 1/06 69 9 



ftm<oj%-t*ftm<ofrm. m&mtfm (i po ) 

Int. CI 7 G01J 1/44 



B. 



ifofc*/ixBatfi. mmmmm a po ) : 1 

Int. CI 7 G01J 1/42-1/44, G01D 3/02-3/04, G01D 5/24, G01R 19/00-19/32, 

G01R 29/22-29/24, H01L 27/14, H01L 31/10, H03M 1/00-1/88, H04B 10/00-10/02, 
H04N 5/222-5/243, H04N 5/33-5/335 



B^B^fflfcfffe&fft 192 2-.1 9 9 6¥ 

B*B£tHXJ19r&&* 1971-2001^ 

R*mmmmmm&&& 1994-2001^ 

B*mw8$m3m&n 1996-2001^ 



S»Sfe©ffiB©g:-i§- 



X 
Y 
A 



JP 5-291955 A (B 
5. 11^. 1993 (05. 1 1. 93) 

±x, mi -em 



2-5, 9-10 

6-8 



%© 

fLj ffi3fe«l3fe3SK:^S:!S®i-5X«Xttflfc«)5:®t<03S?T 
fPj B85SttHSBffiT?v *»o«ifc*S©£§K©S8£i:;fc5tt|B| 



©B©«K:<&3?£*tfc:S:iR 
r TJ HBSWSBXttffi*B«tc>^$^fc3CiR-efeoT 

©a#©fc«>fc:gi;Hi-5 *>© 

±©:fcigfei©. SS8*lci:oriWr*>5a^*fc 
JroTit^asfc^t^itfcai.Sfc© 
r&j JrJ — /^j-^s F77 5 y — : 



WiiElEfcSfeT bfc B 



3 0. 10. 0 1 



06.11.01 



H^B^ffrr ( I S A/ J P) 
00-89 15 



2W 



9 8 0 7 



o3-358i-iioi 3290 



IKPCT/ISA/2 10 (12^) (1 9 98^.7 J) 



BKIttiM*^ PCT/JPOl/06699 



C CKf ) . 



JP 9-51476 A = 

1 8. 2%. 1 9 9 7 (1 8. 0 2.9 7) 
Y ikX, f l-6i 

A ±X, 311 -6E) 

&US6201573A 

JP 1 0-153425 A GBSgabf-J-y*;*) 
9. 6 J!. 1 9 9 8 (0 9. 0 6. 9 8) 
m&gr-W 10019] - [002 71, I5H 

JP 2-288709 A (H^®Wo£^%h) 

2 8.1 1M. 1 9 9 0 (2 8. 1 1. 9 0) 
01-3^1 

IEEE Journal of Solid-State Circuits, ^3 Ot, I5f (?|e) 
Institute of Electrical and Electronics Engineers, 
18. 5J. 1 9 9 5 (1 8. 0 5. 9 5) 
1533-5411 



2-5, 9-10 
6-8 



1-10 



1-10 



1 -10 



«SPCT/ISA/2 10 (S2^^©il) (1 9 9 8^7J?) 



